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GLUCOSVLCERAMIDE S^TS^f^GcS^"^- ^*-^^^°^^ZVL) PIPERIDINE AS 

The present invention rektes to a novel piperidine derivative useful an ir^hiui, ^ 
acylsphmgosme D-glucosyltramfease, EC 2.4 1 80) methoda fit «. „ ^^"""^ glucose.N- 

to the tteafina., of glycolipid stooge disea^, diseaJa^S^^^^H,?" ^ 
in which glycolipid ,yn^ is ahnonnl. i^;«io^ ^i^st^ wt^^^^ZT:*? ""T 
■iurftce elycolipids as receptors, infectious diseases in which sJZi» „f i * 
n~ diseases in Which e^easi. ,,cohpid " 

^.T^ ~ Bio. r^o^7? ns:*^" 

The role ofGCSm maintaining cholesterol/glvcolinid 'rafts' o^ii o,^ u '^38-43). 

speciatoed penneability and fln,cttonaIi»y ti.^ to Wv"^,:^. T'" °' 
e^Us, has also heen investigated (Nat^ 19»7!l87(6633)" st^i) ""'^ 

considered to be a target for treating certam human diseases. Glncosvlceramld. ^ 

njne^^^handoses. ,».ohpidosis type IV (Proc. Natt. Acad. J Usr^,S*26 
8) and a-nannos,dosis (Roc. Natl. Acad. Sci. USA, 1991, Dec 15 88(24) 1133(W^r^^^•i. 
«»y be appU«J to .educe the rate of glycolipid synU»sis L discard so ft"^, "^'"T" 
™ be stored, a treahnen. app^, ^ aepn^r^:.^ l^^^^'^t 

GCS mhibrtors can be used to teduc. the glycolipid accunMation seen m ceU and ani^Z^Tf 

276(5311),428-31; J. Clin. Invest.. 2000. 105a n 1563 7n v,,^u^ ,• • ^^^'^^ 
OCS tohibitors, such as. N-butyld^^ync^fcta^' Sfl ^^^Ttr"^ . ""'^ 

Gaucher disease {L«,cet. 2000 3SS(M14)^4^,i^ TJ^ ""^ '"'^ 

i-kiti.. • J- . ^. _ ' ' ^nseoftoiniinoBugarNB-DNJasanf!^ 
^b^r .s d^closed m EP.A^98012. EP.A^536402 and EP.A^>698012 rdoa. tta N Jl^ 

d«.vahvesofdeoxygalactonojiiBvcin,e.g.N*ulyldeoxygalaetonoiirhnvcin(NBDr^^ u . 

me in the treatn^ent of glycolipid stonige disordej Epi5698oTnriZ"^SLr . 
N-butyl derivatives of maimose (NB-DMJl fucose nmnvn kt . . , corresponding 
not act as inhibitors of glycoUpidW^ ^ N^tylglucosanune (NB-NAG) do 

Tumours^ !w ^ 'f'"'"" " n^isnancies has aUo be«, p^posed 

Tumours can synthesize rtaonnal q»a,tilies of glycolipids that are lypicaUy present/ZTT^ , 
hssues, h, addition glycolipids. or gangliosides. in particular a« s^!^Z^U^2 
*.«fa«ll„lar space and the bloodstream. Bod, »nnot. shed and ceUs-^b^^ ""° 

ZZl^ ^TTJ^^rl LT'"" -"-^ "^"(Methods 

Oncol 1997 3fir4^ 7^ ^75(44), 34213-23), tumour stunulated angiogenesis (Acta 

msl^AlU^^^^^ 163(7) 
3718-26). All these events can affect tumour development and progression. Gly^^olipids 

glucosylceramide in particular, are known to accumulate in muftid^resis;a!t CRf^our cells 
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(Anticancer Res., 1998. ISClB). 475-80) and in vilro treatment of ihese cells with rr^ ,«vk-. 
reverse the MDRphenolype (J. Biol Chem 1997 279m ^eUs with GCS inhibitors can 

II -xu , . ^aem., lyyy, 272(3), 1682-7; Br. J. Cancer. 1999 Rim ao-x am 

CeU surfece glycolipids also have roles in infectious disease, serving as T^t^ fT:i.^ 
of pathogenic bacteria (APMK 1990 Dec QRO'y^ in« ah fV^^ as receptors for the binding 

58(7). 2»85.,0) ana viLs (F^S^^il^^Jr ^ ""^ -"^ 

ta «teo.c,..„ao pa«c„.s are ligh. ft» i„ „^ «.divi<C^rS 29<l, 1 5, 
an animal model of diabMes is associ.t^ ^,1 ■ '^"' "^ 37(6), 1334-44). Renal hypertrophy in 

— n. of*, n^rphol^gy Zl^^^^ """^ 

cou:di.h«..«,e fibre fcnna«on ^l^, I^^ZL^ '^"""^ « 

S,con<,.«,pr=linnna.y clinical «als have sho™ to, nemod^ene^fiveproceM^ 

she™:™— 

"«8e«^ l^n^^'^'^fl of *'«-«-'<-3. or innnnne reap»^ haa also be«. 

an inflan™.»,y agen, e.g. ha;«rial JJ!^ Zt^ZtJ:^Z^:Z 
^epatait^l^ranaferaae and glucoaylceran^de ^^J^^^T^'^^, 
g.ycohp.da.aeeMen,o„.10.e.....,Bi„,Chen. .9».274(28), 19707-13; MeJ^^t^I^^d 
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Res, 2001, 42(3), 452-9. 

Such a role for glycolipids is further supported by the demonstration of changes in dvcolinid 
eyession m annnals with genetic defects which result in hyper- or hyposens^ve^ll^^^^^^ 
mflanmiatoiy stimuli. For exaniple, endotoxin treatment in C3MeZr J^^l * ,, w 

Yohe,HX:.etal., Immunol, 1991, 146(6), 1900-8; Yohe.H.C.etal., Immunol 1986 137fm 3g2l 7 
Hence.GCSinHbitor.maybeusefUlinthetxea1mentofinfl^to^^^^^^^ 

10 rheumatoid arthntis, Crohn's disease, asthma and sepsis. «notmmtedto, 

WO02/055498 discloses piperidine derivatives useful as GCS inhibitors 
Given the importance of GCS in a wide spectrum of diseases, it is essential tiiat new tools that 
Fovide a means for modulating this enzyme's function be developed. Towards th Lt^"" 
synthesized a novel compound that is useful in inhibiting GCS's catalytic activity 
1J> invention exhibits improved potency and/or selecti^tvfnrOTQ i« . 

As described herein, the compound of the present invention can be used for the inhibition of 
G^^^T.us,mano.ieraspect,thepresentinventionprov^^^^ 

25 limited l^'^':^^^''"^^""'^''" '^^^ "'"^^""^ -^-^on include, but are not 
tamted to. salts with morgamc acids such as hydrochloride, sulfate, phosphate, diphosphate 

hydrobromide. and nitrate, or salts with an organic acid such as ma L, lleate^^l^^ 
— . ci^te. acetate, lactate, methanesulfona., p-toluenesulfonat;, p^.^^::!:::' 

30 nW,c!r*f ""n P""*^^ "^^^ of the invention include, but are not limited to 
30 phannaceutically acceptable esters such as C« a%l esters 

"««fl>at may be produced by processe, such as lyophiUsation ™mble amounts of 

pure n^re sui«y a. least 75"/. and preferably a, leas. 85%. e^^att^ o!!^ ^ 
a »e^ibr„«gh,ba.is). Impure preparations ofthc «»npound Jybeiif^^t!: 

phannaceuticrily «=ceptable derivative fher^f ^ ""^^ ->f in™tion or 

^,'^.°'»^«f«»i^<>n can be prepared by art^guized procedures ftomb^ 
commererally avaJable starSng materials. If flte starting niatcdals runa^le^Co^S 

^3 "descr.T,ed herein, or they can be prepared by procedures ta^^^ 
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Specifically, the compound of the invention may be prepared bv « nrn..c 
(a) reacting a compound of fonnula (D): ^ ^ con^nsmg: 




OH 



in a solvent, such as dichloromethane, or HCl-methanol. or using NaBH(OAc> 

(b) deprotectionofa compound of fonnula (m): 




OP 

m 



mieranP, which may be the 8imeOT<Baerent are hvHmr«™„i. 
paUadium on carbon in a suitable sotaT.^,^^ of "Wdrogen gas and a catalyst such as Pda, or 

piscH^b.«.eni..gensubstiTrr,:rr:;r.:ri^zr 

fotn* fl-us .he ^und ofth. in™.«on is preferably rro^^Z^It l^"^"^ 
The compound of fom^la (D) is loK,™, see e.g. Tet Lett. 1997. 3»W^iT 
Con^unds of fontMla (m) nuy bo prepay by r^^ a con^ of fcZll W 




OP 



H 




BnO^^Y''^"'OBn 
OBn 

(IVa) 



Any novel intermediate compounds as described herein also fell witTiin th. ^ 
invention. Thus, accordine to a fi«ili«-«c»«nt^f*i, • scope of the presait 

as defined abovk ^''^^ "^"^^^'^ ^ «»"PO«nd of fonnula (m) 

Dming the synthesis of fee confound of the invention labile functional groups in the 
protected derivatives is given in for exa^nl. P T « ^ ^""^ ''^^^'^^ the resulting 
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Fv^^ details for the preparation of the compound of the invention are provided in the exa^nl^ 
The phannaceuticaUy effective compound of the invention v i,. P''''^'^^ the example, 
dosage forms prepared by combining «,e compound of^^^ZX^^^^ZT^^ 

d|^e and tt. pl^cal oondiSo. of tte s„y^ Such oon^„™ n^C^Z^^ 

cama:(s), excipient(s) and/ or diluent(s) wim me 

^Hiw» ■ , granules, solutions or suspensions m aqueous or non-aqueous Uauids- 

edxblefc^orwh,ps;orod.in-waterUquidemulsionsorwater.in^illiq^^ 

Tablets and capsules for oral administration may be in unit dose nmsentat ior, a 

tragacanth, or polyvinylpyrrolidone; fillers for examnle I f ' ^^^'^^tol. 

30 liquid p«pa««LZtr^^„^^ '^""'™''''™^«'^>™«-- 0«> 
agmtt, fer example sortatol. methyl cellulose, glucose sjrup. gelatiii, hydroxyeawl edlu W 

Z ' »^ ^y^. K0Pyl«« glycol, or ethyl ateohol; preserJ™7" 

:^,TZ. " or «.bic acid. and. if desired, ^^IJ^ 

for topical adniimslrationnM^ , 

^I^"''atiommclude those to the eve or other exfe^ 

5 ^b^.Z^n^TaT^r^'T'^'"^'"^"""''^ 

«»«oase. Aitematrody, to active ingredient may be fonnuUted in a cream with an ott-in- 
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base c a water-inKfl base, l^e con^«<„ may also cento compatible conventiomd 

earners, BKh as cream or omtaent bases and eftanol or oleyl alcohol for lotiom 
Pbaros^euticalcomposWonsadfltod fa topical adminism 

toacb,.mgred»n..dissolvedors»spcndedina«n.abtec«ri.r.espec^ 
pasflles^IZT^"'"^''" "^'"^ " 

paiches ^ZT^lT""^ T ^ """^ aaministetion may be presented as discrete 

P*d.^mte>ded to m mtanate contel mfc the epidermis of fte reoipiert for a polongedperiod of 

HnW "T"^ "^'^ the pau^h by i™>,oph„L as^^f 

described m Pharmaceutical Research, 3(6). 3 18, (1986) 8«icrauy 

coarse pl^^f T,"^^"/'''*^ ""^ ''^^^^^^ 

r^d mtolation toough the r^al passage from a container of the powder held close up to the nose Suable 
con^sitrons wherem the carrier is a hquid, for adrni^ 

aqueous or oil solutions ofthe active ingredient ii«isai orops, mciude 

mi<.. J^"^"^ compositions adapted for administration by inhalation include fine particle dusts or 
^w^chmay be genera^dby means of various ^es of metered dosepre^^ 

Hiarmaceutical compositions adapted for rectal administration may be pi^ented as suppositories or 
enemas. Sv^osrtones wiU contain conventional suppository bases, e.g. c'ocoaTutte^^r oZ'X^r 

Pharmaceutxcal conq,ositions ad^ted for vaginal adminisfration may be presented as JZ^ 
tampons, creams, gels, pastes, foams or spray compositions. P eseniea as pessanes, 

^^T^f ^«>°»P°^tionsad^tedforparenterdadministrati^^ 
mjectxon sohxhons which may contain anti-oxidants, buffers, bacteriostats andllut^ wWcT^ZT 

formulation rsotomc With the blood of dae intended recipient; and aqueous and non-^^^^ 
s^onswhichmayincludesuspendingagentsandthick^gag^^^ IHe con^ositio" ^ be 
pi^senled m uiut-dose or multi-dose containers, for example sealed ampoules and vids. and iZ bTstored in 
a free^^ed OyopMized) condition requiring only the addition of Jst^ile Uquid c^ 

T^ZT^rT'^'^r^- ^—^j-tion solutions and si:;e^r^; he 
prepared Irom stenle powders, granules and tablets. 

.r,^ . ^rf^ ^^^tion, fluid unit dosage forms are prepared utUizing the active ingredient 
and a st^le vehicle, e.g. water . Hie active ingredient, dependmg on the vehicle L co^tnL'on 
can be either susp^ded or dissolved in the vehicle. In preparing solutions the ac Ji^^errc^ ^ 
d^solved m water for injection and filter steriUsed before filling into a suitable vial or 

^^^^^g^'^ly.^ge^te such as a local anaesthetic, preservative and buff^ 
^ssolved m the vehicle. To enhance stability, the composition can be Wn afte^fi^|^to Z^al and 
the wat^r removed under vacuum. THe dry lyophilized powder is then sealed in the^7a^ an 
accompanymg vial of water for injection may be supplied to reconstitute the liquid prior to ust 
Pax^t«.l suspensions are prepared in substantially the e«me mamier except tlit the active "Ldient is 
^ded m the vehicle instead of being dissolved and sterilization cannof be accompl^irC^tion 
nie active mgredient can be stylised by exposure to ethylene oxide before suspenZg in &e st^T 
velncle. Advantageo^ly, a surfactant or wetting agent is included in the comZitiri fe^i^ 
uniform distribution of the active ingredient. laciiitate 
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It should be understood that in addition to the ino«.H,„,to « ^- i , 
compositions may also include other agents conlto X^lT ^ ^ 
5 <l"estion.forexan^iethosesuitablefo?o«lal^tn^^^^^^ 
contain therapeutically active agents in addition to thT^ZZf ^ 

may be present as from about 1% up to about 98«/^fTT , ^"^'^ 

about 80O/O of the fonnulation. formulation. More usuaUy they ^11 form up to 

The compositions may contam fixim 0.1% by weight e e 1 0 fifto/ k • ^ . 
10 material, depending on the mefcod of administration ^ 

Pharmaceutical conqjositions may be presented in unit dose fi>rm«.^ * • • 
amount of active ingredient uer dose «lnri, o v ^ contammg a predetermined 

fee age. weight and condition of the rjatient PreW^^ ™^ treated, the route of admmistiation and 

It will be recognized by one of skill in the art that the onri«,oi ' . 
dosages Of active ingredients will be detennined by t^l^^^T^^T^' 
form, route and site of administration, and the oarticiikr ^.w^tT condition bemg treated, the 

detennined by conventional techniqur it^^ot^ ^ "P^™^ can be 

20 co^e of ^eahnent. i.e. ttie nur^'^^l^f ta^X^' ^ - «ie art *at optimal 

days, can be ascertained by W skilled inL ^gredients given per day for a defined number of 

No toxicological e^"ri",t^ 
above mentioned dosagerange administered in the 

The compound of the invention is usefiii in +t,o+ u • t_i ^ . 

Oaucher's di^ Sa^ff., ™* 
«^^%»^ .1- » ^^y"^^^^*sease, Fabry disease Oiv>rt ^ . 



35 



40 



^e- to pa«>ogcmc ftagu, 0,ja^ „C/<,^^^^™^ " '^^^ « N»rtan. proofs. 
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'^'^'''^^ ^""^^ ^^"^"^ ^ ^ ^^^^^ Of neuronal injury such as 

spmal cord mjunes or stroke. 

The compound of flie present invention can also be used in the treatment of obesity 

^^'^^"^^'"^^ofthe present invention can also be used in the treatment o^ 

rheumatoid arfhntis, Crohn's disease, asthma and sepsis. 

hi additional aspects, tiietefore, the present invoition provides- 

of^ucoS::^^^:zr'°''^^'^^"'°"'^^^ 

glyco^id Storage di^e. Examples of glycolipid storage disease which can be tr^ted include, but ^ not 
hmxted to. Gauch^ di^. Sandhoff s disease, Tay^achs disease. Fabry disease or GUI gangUo^Zr 
(m) use of the compound of the invention in the manufecture of a medicament for the treatment of 
Niemann-Pick disease, types A and C. ucdimentoi 

(iv) use of the compound of the mvention in the manufachire of a medicament for the treatment of 
mucopo ysacchandosis type I. mucopolysaccharidosis type niA, mucopolysaccharidosis type DIB 
^lys^haridosis type VI or mucopolysaccharidosis lype VIL Preferably the compound is i^ed in the 
treatment of mucopolysaccharidosis type L 

(V) use of the compound of the invention in the manufectuie of a medicament for the treatment of a- 
mannosidosis or mucolipidosis type IV. "^umem or o 

c^r^ • V t °f «:7ound of the invention in Ihe manufacture of a medicament for the treatment of 
canco^m v^ch glycohpid synthesis is abnormal, including, but not hmited to. brain cancer. ne«rx«ial cZer 
neuroblastoma, renal adenocarcinoma. maUgnant melanoma, multiple myeloma and multi^ug rZT^ 



t"^^ "^u^-^ f T^""** °^ ^ "^^"^^^ ^ manufacture of a medicament for use in ihe 
treatment of Alzheuner's disease, ^ilepsy or stroke. 

tre^tn,. ^TIT^*^! T^"""^^ ""^^^ ^"^^^^^^ ^ manufedure of a medicament for use in the 
treatment of Parkinson's disease. 

spmal irJS'!^' ^^^^ '"'^'^^ ^^"^^"^ ^ manufecture of a medicament in the treahnent of 

(X) use of fte compound of the invention in the manufacture of a medicament for use in the treatment 
of diseases caused by infectious microorganisms which utili^ glycoHpids on the surfece ofjJZ^^ 
for either the organism itself or for toxins produced by the organism. ^ 
^ ^ fir «*"^P°^d of the invention in the manufecture of a medicament for use in the 
heahnent of diseases caused by infectious microorganisms, e.g. pathogenic fungi, for which the synthesis of 
^ucosylceramide«anessentialorhnportantprocess.suchas.butnotl^^ 

^ ^ l'^^!^^°^**"*'"^°™'*°^*^^^«°tionm the manufactured 

tt^tm^t of diseases associated with abnormal glycolipid synthesis, including, but not lunited to. polycystic 
kidney disease, diabetic renal hypertrophy and atherosclerosis. Polycystic 

« use of fee compound of the invention in the manufacture of a medicament for the treatment 

ofaconditiontreatablebythe administration ofaganglioside,suchasGMI ganglioside. ExampS^r 
such conditions are Parkinson's disease, stroke and spinal cord injuries. 

(»^)'^e<>fthecompoundoftheinventioninthemanufectureofamedicamentforreversibly 
rendermg a male mammal infertile. ^ 



8 



10 



15 



20 



25 



30 



35 



40 



WO 2004/111001 

PCT/GB2004/002450 

obesity, e.g. as an appetite suppressant. leatment of 

(xvO use of tbe compound of the invention in the manufacture of a medicament for the treatanen* «f 
u^ammatory diseases or disorders associated with macrophage recniitmenHL^lIln t^x^ 1 
not Imuted to. rheumatoid arthritis, Crohn's disease, asthma and sepsis. 

(xvii) a method fca: the treatment of a glycolioid storage fHc*.a™ « « /- i. , j ■ 

<W<«a<!e Ta^, <3o^i,„ ^- ^'-""Pia storage disease, e.g. Gaucha-'s disease, SandhofPs 

d«ease. Tay-Sachs disease or GMl gangUosidosis. ^^ch conqmses the step of administering ^ a x^^ZL 
effective amount offlieconqjound of the invention. ^ aomimsienng to a patient an 

(xviii) a method for the treatment of Ni«nam-Pick dicMoo +,^»o A ^ - . 
of administering to a patient an effective amou:.^^:^^^^ 

niA mnZ^ ? """^^r" ^^^'^^ of mucopolysaccharidosis type I. mucopolysaccharidosis type 
W wX' r T. ™' --°P0^3.-«haridosis tj^e VI or mucop<^ysaccharidol^e 
W^d. comprises the step of administering to a patient an effecti^^ 

step of admmistenng to a patient ^ effective amount of the compound of the mvLtion 

not limitS^o r'*°^ °^ ''^"'^ " ^'^''^ ^^'^^^P^^ ^"^^ i« ^ortnal. including but 

not hmited to brain cancer, neuronal cancer, renal adenocarcmoma. malignant melanoma ^mlT 

myeloma and multi-drug resistant cancers, which comprises the step of acListerii^^Tpati^'^ 
effective amount of the compound of the invention. «ng w a patient an 

of «Hn,- ' T^"^ of Alzheimer's disease, epilepsy or stroke which comprises the steo 

of admmistenng to a patient an effective amount of the compound of the invention. ^ 

to a mti^^ TT^ of Parkinson's disease, which comprises the step of admmisterin« 

to a patient an effective amount ofthe compound of the invention P oi aommistermg 

natient i'^J^ t "^*^ »W which comprises the step of administering to a 

patient an effective amount ofthe compound ofthe inv«ition. "msienng to a 

(xxv) a method for the treatment of diseacec r9iief>r) k,, ^a.^*:- 

filvcolioids on the «f 11 ""^"^^y ""^^^ 

r T r "^"^"^ *^ ^^^If for toxins produced by the 

«^ which compnses ^e step of administering to a patient an effective amount of L compo^d^f the 

(xxvi) a method for the treatment of diseaseq caiiQ^H ^^^r ,Vi^««*.-^ 
i^gi,forwhichthes,.thesisofglucosylcen^rs™^^^ 

imiited to. pathologies associated with C„«. ..ofonnans M^Z^^XstTlf 
admmistermg to a patient an effective amount ofthe compound ofthe inv^tion ^ 

H- ^r?^!r'**^^°'*"^'^"°*°^*^^^'^i^tedwifhahnoinialgly^^^^^ 
mchKhngbutnothmitedtopolycystic kidney disease, diabetic renal hypertrophy Id aI3«Ss whioK 

""^'Tx^i^m^rr^ " ^ " oir^^jr^' 

such a. T ^ V "^^^^^^^ administiation of a ganglioside 

such as GMl ganghoside, which comprises the step of administering to a patient an effecHv. J Til 

^r^undoftheinvention. Bxamples of such conditi<.s are Parki^soi^^rsS^^^^ 



J^)^°»*odfi»^«versiT,ly rendering a male mammal infertile. wW^^ 
adnumstenng to said male mammal an effective amount ofthe confound ofthe invention 

4c ^ ^'""'^ ^'^i^'^^'^*'^*"^*^^^^^^^'^!^^^ comprises the step of 

45 effective amount ofthe compound ofthe invention. auministermg to a patient an 
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(xxxi) a method for Ihe treatmeat of inflaxnmatory diseases or disorders associated with 
?^hage recnutment and activation, including, but not limited to. rheumatoid arthritis Crohn's 

All publications, including, but not limited to. patents and patent appKcations cited in this 
mdzvxduaUy mdicated to be incorporated by reference herein as though fully set forth 

.^^"^^^^^^^^W^'*^ be described by reference to the folloxving example which is merelv 
m^ve and is not to be const^ed as a lin^tation of the scope of the pLnt^II^ ""^'^ 




To a mixture of 3,4,5-piperidinetriol. 2-(hydroxymethvn- (2S 3 «? 41? /sn no, 

v^xxx tciupciciLure ovemigm. i he reaction mixture was Durified hqii^o q , j - 

wasttc„eIuttd««nga«,tati<mof2.-2:l methanol/water/anrnxmium hydroxide (100 ■aeTT,'. 

soluaoQ was concratrated to a smaU volume (1 ml) and fteeze-dried to ^ffhrfTJ «« 

White solid (30 mg, 29%). ■HNMR(d4.mcl., S0.9^t/=6 2r, « . 

a, J 8.7 Hz), 7.35 (2H, d, J= 8.7 Hz). MS m/z 340.1 (M+H)*. 
Biological Assays 

^^^f the invention may be tested for biological ac.vi^ in ^e following assays: 

1^1? / "^"^ ^'^^ recombinant GCS expressed in insect cells 

Iphibition of non-lvsoscVTna1.p.pl.H;ocerebrnsiria«>. 

H T, °f "O'^-lysosomal-p-glucocerebrosidase was essentially carried out as 

descnbed m Ov^kleeii, H. S. et al., J. Biol. Chem., 1998. 273, 26522-26527. with the fX^" 

the enzyme instead of splenic membrane suspensions; 5 mM instead of 3 mM. 4.MU B-rfucoside was 
used as sub^te and O^M ci^ate/phosphate (pH 5.8) was used instead of McWai^bu^r 

Ivsosoh^I^'r , K " human GCS and non- 

lysosomal-p-glucoc«rebrosidase enzymes. 
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Table I 



Example 



Example 1 



Inhibition of glucosylceramide 
svnfliase (ICm 

4.8 



Inbibition of non-Iysosomal-3- 
Incocere brosidase ( ICn [^ivr> 

2.5 



Estunating the cell-bas ed TC, ,. for GCS inhihffinn bv meai;urin<r .i„.^„a ,^ , « 

Human mammaiy epithelial cells (MCF-?) were ctdturedTT? . fGlcC^) depletion 

of the compound of the invention (0- 0 01-0 05 n 2 vTo? o^?oV I'l T' '^'^^ concenlrations 
total celluto Upids extracted Ne;^^';^^^ ^ «««« were harvested and the 

suspension, according to methods welllSTt^t^^ e TT^iZ T^v -"T^-^-^ 

then separated by ffigh-Performance Thin Layer CteoiSSiSiv ffffW^f ^T^^ glycohpid extacts were 
(chlorofonn: methanol: 0.2% CaClji 65-35-8) rccOTZ?ta^hoHr^2' ^°^-Polar TLC conditions 
GlcCer bands we. visuahzed and C S;!S^^!c^i^:St«t^^^^^ *^ ^ 

AenusedtoquantifyGlcCerinthesamplesrelativetoaGlcCerZ^^ 
be calculated for the compound of the invention for GCS inhibition. 
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